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ABSTRACT 

A measurement technique employing photographs and 
comparative judgment scaling is evaluated for internal consistency 
and behavioral validity, with positive results. Using the validated 
technique, the hypothesis is tested that adult designers are 
insensitive to children’s preferences, and the hypothesis is found to 
be true* The measurements thus obtained also contain useful 
information about the substance of what children prefer. (Author) 
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Abstract 

A measurement technique employing photographs 
and comparative judgement scaling is evaluated 
for internal consistency and behavioral validi- 
ty, with positive results. Using the validated 
technique, the hypothesis is tested that adult 
designers are insensitive to children’s prefer- 
ences, and the hypothesis is found to be true. 
The measurements thus obtained also contain 
useful information about the substance of what 
children prefer* and-ttiis-is discussed^brief iy < 



direct participation of children in represent- 
ing their own interests. If these interests 
are represented at all, it is through adult 
"advocates” who are understandably preoccupied 
with their own perceptions of the children's 
health, safety and morals. More often, how- 
ever, the child is simply ignored as a user of 
the urban environment. Thus, children tend to 
be discriminated against in the environmental 
planning and design process because they lack 
capability and opportunity to express them- 
selves effectively. 
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Introduction 

The preferences of children are rarely consid- 
ex*ed in the environmental design process, even 
when the product is intended specifically for 
them. One of the reasons for this is that it 
is difficult to gather meaningful information 
from children. They have short attention spans 
and their skills are not well developed. An- 
other reason is that economic, political, and 
planning processes are not organized to allow 



The situation is aptly described by Dattner in 
his discussion of children and the design of 
urban facilities that affect them, lie defines 
a spectrum of users of urban facilities in 
terms of the extent to which the users are af- 
fected. He places children in the most and ad- 
ministrators in the least affected category. 

Although they (the children) are the most 
deeply affected groups of users, they are 
presently the least able to influence 
the design of their environment. Not only 
are children seldom consulted about these 
matters, but their needs are almost com- 
pletely forgotten when the facilities are 
being designed. The important decisions 
are made by another group at the other 
end of our spectrum of users. (1) 

It will contribute to the remedy of this prob- 
lem if methods can be developed which reliably 
and accurately measure the preferences of chil- 
dren. Like any other environment, the play- 
ground should be planned and designed with many 
factors in mind. Accessibility (2), cost, 
maintenance, safety and separation from adults 
should all be considered. (3) (4) Also im- 
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portatiu are the con? :cLive functor. f the 
play experience in child's physic^ i $ emo- 
tional and social development. More basically, 
however, it is the potential satisfaction of 
children as users of play facilities which 
should be of primary importance in the plan- 
ning and design process. Their use of a place 
intended for play is by their own free choice. 
If a playground or a piece of equipment is not 
competitively attractive, to them, children will 
not use it, and it must be regarded as a fail- 
ure. Even if a relatively unexciting play en- 
vironment is used because it is the best of 
alternatives, a fundamental responsibility re- 
mains to maximize the users perceived satis- 
faction, subject to the constraints imposed 
by health, safety, morals and economics. 

The subject of this paper is the measurement 
of children's preferences in the context of 
playground design. The purpose is to describe 
briefly the procedures and results of a re- 
search project that has concerned itself with 
three basic objectives: 1) to evaluate a sim- 
ple and inexpensive methodology for gathering 
information directly from children concerning 
their preferences, 2) to test the hypothesis 
that adult designers and administrators are 
insensitive to the preferences of children, and 
3) to gather new information about what is at- 
tractive to children and to suggest some design 
guidelines . 



Validation of Methodology 

The first purpose of this paper is to summerize 
the results of a study aimed at testing the re- 
liability and validity of a measurement tech- 
nique. Brief 1 this technique is to use pho- 

tographs as stimuli in an interview that asks 
children directs for their preferences. The 
method of paired comparison is appealing for 
use with children because of its simplicity. 
This procedure is well developed in theory and 
yields interval scales. (5) (6) The respond- 
ent is required only to select the most desir- 
able of two alternatives. However, as the 
number of alternatives incro .^es, the number 
of pair 8 that must be examined grows combina- 
torially. Thus, fatigue becomes a serious 
problem. 

The method of rank order is similar in theory 
and result to paired comparison but requires 
the respondent to make more complex decisions. 
In its simplest form, the method asks the re- 
spondent to pick the most desirable of several 
alternatives, rather than of only two. How- 
ever, for a given number of alternatives, the 
number of operations is generally reduced. If 
the increased complexity of rank order does not 
detract significantly from reliability and val- 
idity of the measurements, it is to be prefer- 
red over paired comparison because of its abil- 
ity to handle larger numbers of alternatives. 



lh: ,/\£ such r: ftrods are used to mer sure t ie 

preferences ol children, three major questions 
must be answered: 

1) Can children make meaningful choices be- 
tween and among photographs so as to yield re- 
liable and internally consistent average pre- 
lurence scales? 

2) Does the method of rank order produce 
results that are in agreement with the simpler 
method of paired comparison? 

3) Can the scales thus derived be used to 
predict the actual average desirability of play 
equipment in real playground situations? 

The first two questions have been studied in 
general in the psychometric literature, but to 
our knowledge, use of the methods with children 
has not been explored. The third question, 
behavioral validity of using photographs in 
conjuction with these scaling and measurement 
methods is a perennially raised but never an- 
swered question. 

With the cooperation of officials of Lincoln- 
wood School in Evanston, Illinois, the follow- 
ing operations were performed: 

1. The six pieces of equipment in the Lin- 
colnwood playground were photographed indiv- 
idually in color, and the photographs were 
each enlarged to 5 ,r by 7" on individual 
cards . 

2. Forty-five eight-year old children rated 
the desirability of each photograph using the 
methods of paired comparison and rank order in 
tvo independent tests. This was done twice. 

The first time was in October, 1970, and the 
second time was in January, 1971. 

3. Using the law of comparative judgment, 
an interval scale of average desirability was 
constructed for the six photographs from each 
of the four data sets. These scales are shown 
in Figure 1 (next page). 

4. Each of the four preference scales was 
tested statistically for internal consistency. 
This was done by using scale parameters, (mean 
and dispersion) to generate a synthetic data 
sat which was then compared statistically with 
the original data. 

5. The four scales were compared between 
methods and over time for ordinal and interval 
consistency. 

6. During the summer of 1970 a time lapse 
movie camera was concealed in the school build- 
ing overlooking the same playground, and the 
actual play behavior of children using the six 
facilities was recorded. A total sample of 
2000 usable frames was obtained with time se- 
paration of from one to three minutes between 
adjacent frames. 

7. Using carefully designed techniques, a 
sample of 550 frames was used to calculate the 
probability of use for each of the six pieces 
of equipment. 

8. The fo ji r preference scales obtained from 
the photo interviews were used to predict 
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FIGURE 1 

Childrens Preference Scales 

Derived From Interview Responses to Photographs 
By the Law of Comparative Judgement 

(The scales have interval properties but not ra 
tio properties. The origin is arbitrary.) 



KEY: #6 « Swings *= First Choice 

#2 « Slides = Second Choice 

#5 «= Hor. Ladder = Third (Choice 
#1 » Monkey Bars « Fourth Choice 
#4 *= Seesaws = Fifth Choice 
#3 « Hilo Bars = Sixth Choice 



Tr^phical and statistical comparison of the 
scales between methods and over time. The cor- 
relations are extremely high, which demonstrates 
that the two methods are reliable in the ag- 
gregate and yield stable and identical results. 
Thus, children are capable of using rank order 
methods as well as paired comparison methods. 

The scales are ordinally identical jver time 
and across method. Statistical comparison of 
the interval properties of the scales shows 
that the observed differences can reasonably 
be attributed to chance. (10) This demon- 
otrates that the scales have reliable inter- 
val meaning, also. 



Rank Order 




R « 0.969, R 2 - 0.939 
(PC) » -0.0075 + 0.906(R0) 



synthetic probabilities of use for each of the 
six pieces of equipment. 

9. Predicted probabilities were compared 
with observed probabilities to test the hypoth- 
esis that the two methods yield the same re- 
sults. Strong correspondence between the pre- 
dicted and observed probabilities would be 
evidence that the measurements derived from the 
photo interview are meaningful indicators^ of 
preference. 

The details of each of these operations are ex- 
plained elsewhere. (7) ( 8 ) (9) 

Results of the Validation Study 
The four scales calculated from the photo in- 
terview by the law of comparative judgment are 
shown graphically in Figure 1. Tests for inter- 
nal consistency show that each scale is a valid 
and stable measurement of a preference process. 
Thus, it can be concluded that children are 
capable of responding meaningfully to the pho- 
tographs, using the methods of paired compar- 
ison and rank order. Figures 2 and 3 show 
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Consistency of Scales Over Time 

R - 0.952, R 2 - 0.905 
(10/70) ** 0.00072 + 0.770(1/71) 



Figure 4 ahowa the relationship between the 
observed probabilities and the probabilities 
predicted from the four preference scales. 

Here the correlation is much too high to have 
occurred by chance alone. The two independent 
data sets have fifty-seven percent of their var- 
iance in common. This allows us to conclude 

1) that the interview preference scales are 
significantly related to actual behavior, but 

2) that some differences exist between the pho- 
to preference process and the behavior obser- 
vation process. The correlation is sufficient- 
ly strong, however, to justify cautious use of 
photo preference scales as indicators of "true 11 
preference. Note that the extremes correspond 
perfectly. The disagreement is caused by the 
pieces of equipment in the middle preference 
range that are very close together on the in- 
terview preference scales. 
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Agreement Between Interview Results 
And Behavioral Observation 
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An important observation about the relationship 
in Figure 4 is that the behavioral observations 
discriminate more strongly among alternatives 
than do the interview preference scales. This 
suggests the possibility that the interview 



preference process is less sensitive to differ- 
ences in the desirability of alternatives than 
actual behavior. This would ->a expected, be- 
cause the child is not forced to accept the 
actual consequences of his decision when choos- 
ing among photographs. 



Sensitivity of Designers 
to Children/ s Preferences 

It was suggested in the introduction that the 
design process is not responsive to children* s 
preferences. This was the Justification for ex- 
ploring measurement techniques. The second pur- 
pose of this paper is to summarize the results 
of a study that tests this hypothesis using the 
methods described above. This test was accom- 
plished by 1) measuring children *s preferences 
for sets of carefully selected photographs, 2) 
measuring what adult designers be love are child- 
ren's preferences for the same photographs, and 

3) comparing the results quantitatively and 
qualitatively. 

In order to get a wide coverage, five sets of 
photographs were used. These were carefully 
designed to display, respectively, 

1. Variations in the play environment 

2. Variations of activity or play equipment 

3. Slide design variation 

4. Climbing apparatus design, and 

5. Effects of user crowding. 

Each of the first four was a set of fifteen 
photographs, while the last was a set of five. 

The larger sets were used with rank order meas- 
urement, and the last was used with paired com- 
parison. The complete results are reported 
elsewhere. (11) (12) Detailed analysis of the 
results of the five comparisons is the subject 
of another paper currently being prepared. (13) 
Because of the need for brevity, only one of the 
studies, slide design variation, is discussed 
here, and the report is confined to a brief de- 
scription of the study and a summary of the 
quantitative results. 



Slide Design Variation: An Example 

Space does not allow inclusion of the photos * 

The fifteen pictures were selected to cover a 
wide range of variation in the desigr of slides. 
They include examples of thematic, innovative, 
imaginative, functionally exciting and tradi- 
tional or plain designs. There was no attempt 
to isolate specific attributes of design In an 
explanatory sense other than to identify types 
or categories and to include a wide range of 
alternatives that qre fairly representative of 
available designs. These photographs were used 
to measure the preferences of two hundred eight- 
year old children, uniformly stratified by sex, 
ethnicity (black or white, only) and place of 
residence (Evanston vs. Chicago, only). Thus 
the sample consisted of twenty-fi e children in 
each of eight categories. 



For purposes of comparison, fifty adults were 
interviewed using the same photographs. They 
were people in the business of designing and 
delivering playgrounds and play equipment. The 
sample consisted of twenty-five senior land- 
scape architecture students from Purdue Univer- 
sity and twenty-five professionals from the 
Chicago Park District. These people were asked 
to play the role of eight-year old children and 
select the photographs the way they believed 
children would. They were not asked to give 
their own preferences. Rather, they were asked 
to give what they believed to be children's 
preferences . 

Figure 5 compares the preferences of male child- 
ren with those. of female children. The corre- 
lation of 0.96 is extremely high and shows that 
the two independently derived scales are essen- 
tially the same. Figure 6 is a similar compar- 
ison between blacks and whites. The correla- 
tion here is also 0.96, but the numerical iden- 
tity is purely coincidental. The high corre- 
lation shows that the two ethnic groups have 
remarkably similar preferences for the slide 
design variations. 



Black 

Children 




FIGURE 6 

Comparison Between Preference Scales Constructed 
For Black Children and White Children 

SLIDE DESIGN VARIATION 
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FIGURE 5 

Comparison of Preference Scales Constructed 
For Male and Female Children 

SLIDE DESIGN VARIATION 



In Figure 7 the correlation between children* a 
preferences and the beliefs of adult designers 
is only 0.56. This means that the two scales 
have only 317® of their variance in common 
whereas the communality in both the sex and the 
ethnicity comparisons was 927®. Using a normal 
test of reliability for the correlation coef- 
ficient shows that the probability of obtaining 
an adult/child correlation as large 3 0.56 
from an uncorrelated population with „ sample 
size of 15 is only 0.03. This suggests that 
the two scales are positively correlated. How- 
ever, a 95% confidence interval lies between 
0.06 and 0.84. The adult/child correlation is 
thus statistically as well as numerically low- 
er than the child/child correlations across 
sex and ethnicity. This supports the hypoth- 
esis that the designers are relatively insen- 
sitive to children's preferences, at least in 
the case of slide design variation. The hy- 
pothesis is also supported in the case of var- 
iations in the play environment, activity var- 
iation, and climbing design variation. (14) 

This leads us to conclude that the systematic 
measurement of children's preferences is an es- 
sential step In design if the facilities are to 
be attractive and satisfying to the children, 

'TVin on r 1 1 An&o o ei 1 f'Oi'na H ^ to a 

o— — — — — 

that are both attractive and functional (i.e., 
safe, constructive, economical, etc.). 
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01234 Designers 
Belief Scale 

FIGURE 7 

Comparison of Children's Preferences and Adult 
Designers' Beliefs About Children's Preferences 

SLIDE DESIGN VARIATION 



Conclusions about Children's Preferences 
In the process of validating methodology and 
testing designer sensitivity, considerable in- 
formation was gleaned about what children pre- 
fer* For example, in the pilot study it was 
established conclusively that of the six tra- 
ditional designs studied, swings and slides are 
considerably more attractive to children than 
horizontal ladders, monkey bars, seesaws or 
horizontal bars. It was further established 
that horizontal bars are considerably less at- 
tractive than any of the other five facilities. 
These results were obtained consistently from 
four independent interviews and were verified 
thru unobstrusive behavioral observation. We 
now are in a position to ask 1) whether In- 
novative, thematic or colorful design varia- 
tions might affect attractiveness, 2) how 
children react to a wider variation of alter- 
native facilities, 3) how variations in the 
play environment affect preferences, and 4) 
what are the effects of crowding? The compar- 
ative and substantive results of these studies 
are described only briefly here, in qualitative 
terms . 



Comparative Findings 

In general it was found that there are sex dif- 
ferences in play preference Cuac are greater 
for blacks and for central-city residents than 
for whites or suburban residents. That sex 
differences are greater amot.g blacks than among 
whites with regard to such things a9 self-es- 
teem has been reported by Yarrow, Campbell and 
Yarrow and by Stewart. (15) (16) A recent 



study of the recreation preferences and experi- 
ences of high-school students by Peterson, 
Hansaen and Bishop also reports greater sex dif- 
ferences for blacks than for whites. (17) The 
central-city differences also have reinforce- 
ment. Kohn found that working class boys and 
girls have toy preferences much closer to tra- 
ditional sex- typed choices than do middle class 
children. (18) However, the actual qualitative 
differences are difficult to interpret in de- 
sign terms and probably have more relevance 
sociologically or psychologically. 

Qualitative Findings-PlaY Environment 

The children differentiate strongly between 

contrived and uncontrived play environments. 

By contrived environment, we mean that It has 
been designed for the purpose of play, whereas 
an uncontrived environment is one that might 
be used for play but is not intended for that 
purpose. These two types of environment can- 
not be scaled on the same continuum, which sug- 
gests that they are not equivalent and perform 
different functions in the minds of the child- 
ren. It was found that construction sites, 
junkyards and vacant lots comprised one scale 
continuum whereas the contrived playgrounds 
offering conventional facilities had to be 
scaled on another continuum. This suggests 
that "adventure playgrounds" may be comple- 
ments to, rather than substitutes for, play- 
grounds primarily designed for physical activ- 
ity. 

Ln ge die children preferr^u tnematic and 

colorful environments, that were clearly re- 
cognizable as places to play, with ah appear- 
ance of openness and an abundance of attractive 
vegetation. A striking difference between 
adults and children occurred in the case of an 
Innova tivQ vv apd stylized play area without any 
of the conventional equipment, but obviously 
the recipient of careful and tasteful archi- 
tectural design. This was rated very high 
(2nd) by the adults, but mediocre (7th) by 
the children. Adults and children agreed that 
stark, v^ncloseu, barren, hard, cluttered or 
colorless areas are the least desirable. 



Activity Variation ? 

Again, colorful, innovative and thematic de- 
signs were preferred over those which are drab 
or traditional. In fact, the children seemed 
more concerned with design treatment than with 
the apparent activity. A traditional sandbox 
was the least preferred of the fifteen alter- 
natives while an innovative sandbox was near 
the top of the list (fourth). The Innovative 
sandbox added things to climb on, under and 
thru, however, and therefore offered much more 
than an opportunity to dig in the sand. The 
seven most preferred activities were. In order 
of average desirability, 1) thematic and 
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colorful rocket ship slide, 2) geodesic dome 
climber, 3) traditional merry-go-round : 4) in- 
novative sandbox, including things to climb on, 
under and thru, 5) innovative seesaw (4 way with 
springs and animals), 6) innovative swings (St, 
Louis-type supporting arches), and 7) innova- 
tive wading pond, including smooth rocks and 
stone seals. The eight least preferred activ- 
ities were, in order, 1) traditional slide, 2) 
traditional wading pond with sprinkler, 3) tra- 
ditional seesaw, 4) traditional monkey bars, 5) 
traditional swings, 6) innovative Lincoln logs 
for building, 7) cable slide and 8) tradition- 
al sandbox. 

The results indicate that unusual activities 
such as Lincoln logs or the cable slide should 
be tested experimentally before they are used. 
The low preference ratings may be due to un- 
familiarity and a resulting inability of the 
child to visualize himself *n the situations. 
Alternatively, the activities may simply be 
less interesting or too demanding for the age 
group in question. 



Slide Design Variation 

In this set of photographs the thematic rocket 
ship slide that was most preferred in the ac- 
tivity variation study was eclipsed by four 
other designs. The most preferred slide had 
the appearance of a giant cage-like robot with 
the slides being tubes that are the robot's 
arms* In second place was a giant undulating 
slide with capacity for six riders in parallel. 
Third most preferred was an innovative spiral 
slide and fourth was a planet- like combined 
slide and climber. Only three traditional 
slide designs were included, and they were 12th, 
13th, and 14th out of fifteen. Surprisingly, 
a natural mud slide on a small grassy hill was 
least preferred by the children. It was rated 
much higher (9th) by adult designers. In gen- 
eral, the children were attracted by an excit- 
ing ride (height, speed, variation), color, and 
imaginative design with an animated or dynamic 
ahd recognizable theme. Garishness seems to be 
more attractive than "tasteful" architectural 
designs, as though "stimulus -seeking" is an im- 
portant motive. (20) 



Climbing Design Variation 

For this group of photos the disagreement be- 
tween adults and children was greater than for 
any of the other groups. The correlation be- 
tween the two scales was only 0.28 which has a 
probability of 0.31 of occurring by chance a- 
lone from a totally uncorrelated population 1 . 

In general the adults discriminated much more 
strongly among the alternatives than the child- 
ren did, but their criteria seemed to be total- 
ly different. The children again preferred 
colorful, innovative and imaginative designs. 

A common characteristic of three of the five 



most preferred is the fact th^t the child 
climbs on, thru, and into cavities in an object 
rather than on a frame or lattice that is the 
object. The two most preferred were of this 
type and were also very colorful. 

Apparently the children studied are not as in- 
terested in trees as is commonly believed. 

Three of the fifteen photos had a tree theme. 
One was a tree-house in an artificial tree, a 
second was a climber consisting of tree-like 
structures and the third was a real tree. 

These were rated 10th, 12th, and 15th, respec- 
tively by the children. The adults rated them 
3rd, 4th, and 8thi In addition to this prob- 
lem with trees, the adults seemed to bo so con- 
cerned with what might be called "artistic 
prejudice," that they were relatively insen- 
sitive to the criteria used by childron. A- 
gain, the traditional designs (horizontal lad- 
der, monkey bars and horizontal bars) were at 
the bottom of the children's list, and this is 
the only thing that the adults and children 
even came close to agreeing on. A challenging 
design problem is obviously to create climbing 
devicea that satisfy the adult's aesthetic 
senses while also exciting the child's imag- 
ination and satisfying his need for stimula- 
tion . 



Effects of Numbers 

This test employed five photographs of a mod- 
erately innovative climbing device. The five 
pictures were identical with the exception of 
the number of children using the device. This 
was varied so that there were one, two, three, 
four and thirteen children. tvnately, 

there were also some shadow vari ttt iv. n-i that may 
have influenced response, but t fca do not 
allow this to be tested. The children prefer- 
red, in order from most to least, the pictures 
with three, four, thirteen, two and cne child. 
In general the adults agreed. This shows that 
crowded and empty are both less desirable than 
three or four children playing, and that 
crowded is more desirable, on the average, than 
empty. 

Summary and Future Directions 
The research described briefly in this paper 
was designed primarily for 1) testing the va- 
lidity of techniques for measuring children's 
preferences for playground alternatives, and 2) 
testing the hypothesis that adult designers 
are insensitive to children's preferences. The 
results demonstrate that photographs and the 
methods of rank order and paired comparison 
produce highly reliable and internally consist- 
ent interval scales of average preference for 
playground alternatives. Comparison with data 
obtained thru unobstrusive observation of ac- 
tual playground behavior suggests that the 
artificially derived preference scales also 
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have considerable behavioral meaning, but the 
scales are apparently less sensitive than be- 
havioral observation. 

The hypothesis that adult designers are insen- 
sitive to the play preferences of children is 
strongly supported by the results. This sug- 
gests that the design traditions and artistic 
talents of the design profession may not be 
sufficient. The objective of playground design 
is to provide attractive and satisfying play 
opportunities that also enhance the child's 
"health, safety, and morals," contribute con- 
structively to his growth and development, and 
are economical. Designers must add to their 
skills and techniques 1) an ability to measure 
the preferences of children, and 2) an ability 
to explain the preferences in terns of design 
variables. 

Measurement of preferences is useful in iden- 
tifying and closing the communication gap, and 
this research has both demonstrated the need 
and provided a methodology. In specific cases 
the designer or administrator can test alter- 
native designs using the methods we have de- 
scribed. Hopefully, our results will also 
stimulate research aimed at explaining what 
children prefer. An explanation of preference 
is necessary if synthesis of new alternatives 
is to be efficient. What is needed is a theory 
of the child's environmental preferences, in 
terms of real design variables, 

Although the studies described in this paper 
were not designed specifically to describe or 
explain child en's preferences for play equip- 
ment, some cc icidental information was ac- 
quired. This information together with content 
analysis of the photographs will be used in the 
future to propose specific explanatory hypoth- 
eses. 
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